Epithelial-mesenchymal transition and FOXA genes during tobacco smoke carcinogen induced transformation of human bronchial epithelial cells.
Lung cancer is largely an environmentally caused disease with poor prognosis. An in vitro transformation model of human bronchial epithelial cells (HBEC) was used to study long-term effects of tobacco smoke carcinogens on epithelial-mesenchymal transition (EMT) and the forkhead box transcription factors FOXA1 and FOXA2. CDK4 and hTERT immortalized HBEC2 and HBEC12 cell lines were exposed weekly to either cigarette smoke condensate (CSC), benzo[a]pyrene, or methylnitrosourea. Transformed cell lines were established from soft-agar colonies after 12weeks of exposure. HBEC12 was transformed by all exposures while HBEC2 was only transformed by CSC. Untransformed HBEC2 showed little invasive capacity, whereas transformed cell lines completely closed the gap in a matrigel scratch wound assay. CDH1 was down-regulated in all of the transformed cell lines. In contrast, CDH2 was up-regulated in both HBEC2 and one of the HBEC12 transformed cell lines. Furthermore, transformed cells showed activation of EMT markers including SNAI1, ZEB1, VIM, and MMP2. All transformed cell lines had significant down-regulation of FOXA1 and FOXA2, indicating a possible role in cell transformation and EMT. ChIP analysis showed increased binding of Histone-H3 and macroH2A in FOXA1 and FOXA2 in the transformed HBEC2 cell lines, indicating a compact chromatin. In conclusion, long-term carcinogen exposure lead to down-regulation of FOXA1 and FOXA2 concomitantly with the occurrence of EMT and in vitro transformation in HBEC cells.